The purpose of this study was to determine if a genetic counseling student's perception of the supervisory working alliance (SWA) is related to their self-efficacy on select clinical practice-based competencies (PBCs), evaluating the second tenet of the Reciprocal Engagement Model of Supervision (REM-S) from a student perspective. Second year genetic counseling students (N = 168) completed a survey containing demographic and clinical rotation experience questions, the Supervisory Working Alliance Inventory-Trainee Form (SWAI-T), and the Genetic Counseling Self-Efficacy Scale (GCSES). Overall, the SWAI-T was significantly associated with all factors of the GCSES. Additionally, the relationship between the SWAI-T and self-efficacy was specific to those who had only one supervisor, thus highlighting the SWA may be most important under these circumstances. This serves as an important step in being able to guide supervisors toward effective methods in supervision, which may include encouraging supervisors to build a strong relationship with their supervisee in order to help strengthen the student's confidence in their clinical skills.
Introduction
Clinical supervision is instrumental in the successful completion of genetic counselor training (Hendrickson, McCarthy Veach, and LeRoy 2002) . Genetic counseling clinical supervision addresses four primary areas: promoting professional development of supervisees, ensuring that patients receive superior care, socializing students to the profession, and allowing supervisors to serve as Bgate-keepers^for the genetic counseling field by ensuring students are meeting the Accreditation Council for Genetic Counseling (ACGC) practice-based competencies (PBCs) (Finley, McCarthy Veach, MacFarlane, LeRoy, and Callanan 2015) . Not only is clinical supervision vital in the development of a genetic counseling student in performing these PBCs, but it also serves great importance to the patient by ensuring they are receiving appropriate care from the trainee (Atzinger et al. 2016) . It is, therefore, critical to assess what aspects of supervision in genetic counseling help facilitate student skill development in a clinical setting. The working alliance between a supervisor and student has been found to be an important aspect of clinical supervision in related fields such as counseling psychology (Efstation, Patton, and Kardash 1990) . Therefore, it may be important to also understand the role of the supervisory working alliance in genetic counseling supervision.
Genetic Counseling Supervision Theory and Research
The only theoretical model of supervision in genetic counseling training, the Reciprocal Engagement Model of Supervision (REM-S), includes the supervisory working alliance as a key component. The REM-S can serve as a framework of clinical supervision in genetic counseling. It was developed by Wherley, McCarthy Veach, Martyr, and LeRoy (2015) as an isomorph of the Reciprocal Engagement Model (REM) created for the genetic counseling process. The REM-S consists of tenets, goals, and outcomes that can provide a basis for the supervision of genetic counseling students. Education, individual student attributes, and the working alliance are components of this framework. Education encompasses both knowledge and the skill set required of genetic counseling students in the clinical setting. Individual student attributes focus on the concept of student-centered supervision, including student autonomy, student capabilities in becoming genetic counselors, and the impact of student emotions on supervision. The working alliance refers to the working relationship between student and supervisor, including communication and bond. The REM-S is beneficial because it can provide a basis for the supervision process, outlining specific goals and outcomes (Wherley et al. 2015) .
The development of a working alliance serves as the second tenet of the REM-S: BRelationship is integral to genetic counseling student supervision.^The authors suggest that, as in other fields, the working alliance between student and supervisor is essential to a genetic counseling student's development in a clinical rotation. The REM-S outlines three goals within the working alliance: B1) Supervisor and student establish a bond, 2) Good supervisor-student communication, and 3) Supervisor characteristics positively influence the process ( Wherley et al. 2015, p. 708) .
While aspects of genetic counseling supervision have been previously studied, no research has empirically assessed aspects of the REM-S. Previous research has primarily focused on identifying what methods of supervision are being used and the clinical supervisor's perspective of their own competence in supervision. Several studies have identified that live supervision is the most prevalent supervision method used in genetic counseling training (Hendrickson et al. 2002; Masunga, Wusik, He, Yager, and Atzinger 2014) . However, no study has investigated how different methods of supervision, including live supervision, affect student outcomes. Several studies have looked at supervision self-efficacy and competence in their role with a focus on clinical supervisors' self-assessment of their own skills (Atzinger et al. 2016; Finley et al. 2015) . However, no studies have looked at the impact of supervisor confidence or competence on genetic counseling students' skill development. Finley et al. (2015) noted that future studies evaluating supervision outcomes, namely student performance, would elicit beneficial information regarding how supervisors' skills impact students.
Supervision Outcomes and Student Self-Efficacy
The REM-S in genetic counseling outlines that the intended outcome of genetic counseling supervision should include the student being able to Bprovide effective services, develop professionally, and engage in self-reflective practice^ (Wherley et al. 2015, p.704) . This outcome relates very closely to the ACGC PBCs (Accreditation Council for Genetic Counseling 2013). The American Board of Genetic Counseling (ABGC) developed practice-based competencies (later updated by ACGC) to serve as academic and clinical training guidelines (Fiddler, Fine, and Baker 1996) . These competencies are utilized in the training of genetic counseling students and the sustainment of practicing genetic counselors' competency in clinical practice (Accreditation Council for Genetic Counseling 2013). Caldwell, Wusik, He, Yager, and Atzinger (2018) developed and validated a measure of genetic counseling self-efficacy, the Genetic Counseling Self-Efficacy Scale (GCSES), based on the ACGC PBCs.
Self-efficacy is the perception of one's own capability of performing a certain action in a given situation (Bandura 1982) . Self-efficacy can provide a basis for evaluation of the supervision experience in clinical training as it incorporates skill development, professional development, and self-reflection. When trainees have good self-efficacy, it can empower them to successfully complete tasks and show advancement in task performance (Finley et al. 2015) . Self-efficacy of trainees has been studied in multiple fields, including counseling. The Counselor Self-Efficacy Scale (CSES) was developed by Melchert, Hays, Wiljanen, and Kolocek (1996) and was utilized to measure self-efficacy of counseling psychology master's level students, doctoral students, and professional psychologists. The CSES measured their self-efficacy of knowledge and skill competencies related to both individual and group counseling and therapy. They found that a student's level of training and amount of clinical experience were significantly related to student self-efficacy (Melchert, Hays, Wiljanen, and Kolocek 1996) . Tang et al. (2004) studied counselor education self-efficacy using the Self-Efficacy Inventory (S-EI) and found that length of internship hours and previous counseling-related experiences increased student self-efficacy. In validating the GCSES, Caldwell et al. (2018) found that this scale could distinguish between students in training and experienced genetic counselors.
Supervision, Working Alliance, and Student Self-Efficacy in Related Fields Efstation, Patton, and Kardash (1990) characterized the supervisory working alliance as the relationship between supervisor and supervisee that fosters the training of the supervisee, utilizing the developed skills and knowledge of the supervisor. The relationship between the supervisory working alliance and student self-efficacy has been supported by some but not all studies in counseling. Efstation et al. (1990) found for a sample of 178 counseling and clinical psychology trainees, self-efficacy scores were highly correlated with trainee ratings of the supervisory working alliance. Ladany, Ellis, and Friedlander (1999) studied counselor education and clinical psychology trainees to examine the relationship between the supervisory working alliance, satisfaction with the supervision process, and trainee self-efficacy. This study did not find a relationship between trainee self-efficacy and the supervisory working alliance scores for the 107 participants. The authors suggested that reasons for this difference from previous reports could be due to using a different measure of the working alliance or due to the fact that their sample included students who were further along in their training. They suggested the relationship between supervisory working alliance and selfefficacy needed further study (Ladany et al. 1999) . A more recent study of 24 graduate-level counseling trainees revealed that the supervisory working alliance, measured by the Supervisory Working Alliance Inventory (SWAI) (Efstation et al. 1990) , was prognostic of the trainee's development of skills and personal growth, measured by the Counseling Skills and Personal Development-Rating Form (CSPD-RF) (Horrocks and Smaby 2006) .
Study Purpose
The purpose of the present study was to determine if a genetic counseling student's perception of the supervisory working alliance is related to genetic counseling student self-efficacy on select clinical practice-based competencies, evaluating the second tenet of the Reciprocal Engagement Model of Supervision (REM-S) from a student perspective. Literature in other fields suggests that building a good alliance with the student is critical to helping a student progress in their skills and in their belief in their ability to perform counseling. Establishing whether this relationship is also critical to supervision in genetic counseling as suggested in the REM-S is an important step in being able to guide supervisors toward best practices in supervision. Because supervision is an essential component of clinical training, determining how aspects of supervision relate to student self-efficacy has the potential for impacting future clinical practice and the services patients receive from practicing genetic counselors.
Methods
This study was approved by the Cincinnati Children's Hospital Medical Center Institutional Review Board (Study #2016-3218).
Participants and Procedures
The target population for this study was students currently in their second year of training in an accredited genetic counseling program. An invitation to participate in the survey was emailed to the Association of Genetic Counseling Program Directors (AGCPD) listserv. Directors of accredited genetic counseling programs were asked to forward the invitation to their program's second year genetic counseling students. Students who completed the survey were given the option of receiving a $5 gift card. Data collection took place in October through November 2016.
Instrumentation
The online survey was administered through SurveyMonkey. The survey consisted of three sections: (a) demographics and students' clinical rotation experience, (b) the Supervisory Working Alliance Inventory-Trainee Form, and (c) the Genetic Counseling Self-Efficacy Scale.
Demographics/Rotation Experience
This section included close-ended questions to assess student demographics including age and sex. Given the relationship between training experience and self-efficacy in other counseling fields, students were also asked about their clinical rotation experience during their training. Questions included average length of clinical rotations, how many previous rotations they have had, number of cases they had observed, number of cases in which they had taken on at least one face-to-face role in the genetic counseling session, number of core (countable) cases, how many supervisors they report to in their current clinical rotation, the types of cases they were seeing (cancer, pediatric, prenatal, specialty, adult, other), and if they had experience with these types of cases in previous clinical rotations. Given the potential for students to have multiple supervisors in one rotation, if participants had more than one supervisor for their current clinical rotation, they were asked to choose the supervisor with whom they had the most experience to focus on when completing the Supervisory Working Alliance Inventory-Trainee Form.
Supervisory Working Alliance Inventory-Trainee Form The Supervisory Working Alliance Inventory-Trainee Form (SWAI-T) is a validated tool developed by Efstation et al. (1990) . It is designed to assess a trainee's perceptions of the supervisory relationship, or working alliance, between supervisor and trainee in counselor supervision. It contains 19 statements in which participants respond to using a 7-point Likert scale. The SWAI-T is comprised of two subscales, Rapport and Client Focus. Rapport reflects the effort of the supervisor to build a relationship with the trainee though support and encouragement: for example, BMy supervisor encourages me to talk about my work with clients in ways that are comfortable for me.^Client Focus refers to the emphasis supervisors place on the understanding of the client by the trainee: for example, BMy supervisor encourages me to take time to understand what the client is saying and doing^ (Efstation et al. 1990 ).
Genetic Counseling Self-Efficacy Scale The Genetic Counseling Self-Efficacy Scale (GCSES) is a tool developed by Caldwell et al. (2018) . It contains 38 items that were adapted from the ACGC PBCs for all genetic counselors.
The GCSES uses a 100-point scale in increments of 10, starting at 0 (BNot at all certain I can do^), ranging to 50 (BModerately certain I can do^) and to 100 (BHighly certain I can do^). Participants are asked to rate how certain they are that they can independently perform each competency as of that day in a genetic counseling session (Caldwell et al. 2018 ). The GCSES is comprised of six different factors including Factor 1-Complex Skills, Factor 2-Communication, Factor 3-Genetic Testing, Factor 4-Basic Psychosocial Skills, Factor 5-Genetic Counseling Process, and Factor 6-Information Gathering (Caldwell et al. 2018 ).
Data Analysis
Descriptive statistics were used to characterize the study population. Frequency (percentage) was reported for categorical variables while mean and standard deviation were reported for continuous variables. The predictors of interest were the overall and two subscales of working alliance between supervisor and genetic counseling student on a 7-point scale: Rapport and Client Focus. The primary outcome was self-efficacy with the six factors of the GCSES. Factor analysis was performed on the 38 GCSES items, assuming six factors and using maximum likelihood method and oblique solution. Factor scores were determined using Thurstone's (1935) least squares regression approach. For each participant, the average score was calculated for Supervisory Working Alliance and for each subscale.
Linear regression was performed to test the association between demographic/clinical variables and the underlying factors using the factor scores. To test the association of the underlying factors of self-efficacy with supervisory working alliance, simple linear regression was performed, as well as multiple linear regression in which all the significant demographic/clinical variables were included as covariates to adjust for potential confounding. The interaction between supervisors and supervisory working alliance was also tested in linear regression model of selfefficacy factors. The number of clinical supervisors was analyzed as a dichotomous variable: student having only one supervisor or student having more than one supervisor in current rotation. Previous experience in current rotation was also evaluated as a dichotomous variable: yes or no. Estimated time in clinic was calculated for each individual participant by multiplying their reported average length of a clinic rotation by the number of clinical rotations reported. Stratified analysis was performed after interaction was detected. A P value adjustment can be used to control for family-wise error rate in a study with multiple hypotheses. However, given the exploratory nature of this study, a nominal P value threshold (p < 0.05) was applied for significance for all comparisons. All the analyses were performed in R software, version 3.22 (https://www.r-project.org).
Results
The entire population of 291 second year genetic counseling students had the potential to be invited to participate in the survey though it is unknown if all program directors forwarded the survey to their students. One hundred sixty-eight surveys were completed for an overall response rate of 57.7%.
Sample Demographics and Clinical Characteristics
Demographics of the sample are outlined in Table 1 . The vast majority of participants were female and ranged in age from 22 to 37. Participants reported a mean of 7.8 weeks as the average length of a clinical rotation and a mean of 4.3 as the number of clinical rotations completed up to this point in their training. The total number of cases observed, cases participated in, and core (countable) cases acquired thus far in training varied greatly among participants. Most participants (77%) reported to three or fewer supervisors in their current clinical rotation. Participants reported on the types of cases they were seeing in their current clinical rotation: 48 were in a prenatal clinic setting, 40 in cancer, 37 in adult, 17 in pediatric, 10 in specialty, and 14 reported to be in a non-specified Bother^rotation. Comments from the participants indicated the Bother^rotation included cardiovascular, laboratory, industry, and metabolic areas. Slightly more than half of participants reported having a previous clinical rotation in the same specialty area as the current clinical rotation.
Student Self-Efficacy with GC Skills
The means and standard deviations of student self-efficacy for each factor are as follows: Factor 1 Complex Skills 71.1 ± 14.8, Factor 2 Communication 80.5 ± 11.9, Factor 3 Genetic Testing 77.9 ± 11.1, Factor 4 Basic Psychosocial Skills 78.3 ± 14.5, Factor 5 Genetic Counseling Process 87.3 ± 9.5, and Factor 6 Information Gathering 88.9 ± 9.5 (Caldwell et al. 2018) . The highest mean self-efficacy was for Information Gathering and the lowest mean self-efficacy was for Complex Skills. R e s p o n s e s o n t h e G C S E S f o r C o m p l e x S k i l l s , Communication, and Genetic Testing ranged from 0 to 100. The overall range of responses for Basic Psychosocial Skills was 10-100, for Genetic Counseling Process was 20-100, and for Information Gathering was 40-100.
Clinical Experience and Student Self-Efficacy
Multiple clinical experience variables were examined to test the associations with the GCSES factors ( Table 2 ). The number of countable cases a student had was significantly related to the factors Communication, Genetic Testing, Genetic Counseling Process, and Information Gathering (p < 0.05). The number of clinical rotations a student had completed in their training was significantly related to Genetic Testing, Genetic Counseling Process, and Information Gathering (P < 0.05). The number of cases the student had participated in face-to-face roles was significantly related to Communication, Genetic Testing, and Genetic Counseling Process (P < 0.05).
Effects of Supervisory Working Alliance on Student Self-Efficacy
The overall Supervisory Working Alliance and its subscales were significantly positively associated with each GCSES factor by simple linear regression (Table 3) : the higher the SWAI-T score, the greater the student's self-efficacy. A multiple linear regression model was performed (Table 4) , in which all the significant demographic/clinical variables were included as covariates to adjust for potential confounding, including average length of clinical rotation, number of (core) countable cases, previous experience in a clinical area, student's age, number of cases the student had participated in a face-to-face role, number of supervisors in current clinical rotation, sex, and number of observed cases. After controlling for all the potential confounders, the overall supervisory working alliance, from the perspective of the supervisee, was still significantly associated with all GCSES factors.
The interaction between supervisors (one supervisor vs. more than one supervisor in the current rotation) and Previous experience with current rotation specialty area 57 Overall model performance R 2 = 0.13 P value = 0.01* R 2 = 0.14 P value = 0.005* R 2 = 0.21 P value < 0.001* Coef (coefficient, unstandardized ß), P value, and R 2 were obtained by multiple linear regression GCSES Genetic Counseling Self-Efficacy Scale *Significance supervisory working alliance was also tested in linear regression model of self-efficacy factors. The interactions were significant for all self-efficacy factors except Information Gathering. Stratified analysis was performed for the other five factors (Complex Skills, Communication, Genetic Testing, Basic Psychosocial Skills, Genetic Counseling Process) after interactions were detected. The student perspective of the supervisory working alliance was significantly associated with student self-efficacy for all of these five factors for students with only one current supervisor. This relationship was not significant when the student had more than one supervisor on the current rotation for any of these five factors.
Discussion
Overall, this study found preliminary evidence that the student's perception of the supervisory working alliance between genetic counselor and genetic counseling student is related to a student's self-efficacy to perform certain genetic counseling tasks. Although this has not been studied specifically in genetic counseling literature, this is consistent with findings in other fields including counselor training where they have illustrated that trainee perceptions of the working alliance are predictive of trainee's acquirement of skills and their personal growth (Horrocks et al. 2006) . In previous studies, scores on the Rapport and Client Focus subscales of the SWAI-T were predictive of counselor trainee self-efficacy scores on the SelfEfficacy Inventory (Efstation et al. 1990 ).
Clinical Experience and Self-Efficacy
This study evaluated aspects of clinical training that may be related to a student's self-efficacy. Genetic counseling training programs vary in how clinical rotations are implemented into programs. As data suggests from this study, there is great variability between programs; for example, clinical rotation length and the number of clinical rotations students complete during their training differs among training programs. Interestingly, items measuring experience were all related to some factors of self-efficacy in genetic counseling, but the extent of these relationships varied by factor. Factors most commonly associated with aspects of experience were Genetic Testing and Genetic Counseling Process. It is possible that these factors contain concrete skills that allow students to have increased confidence with repetition. It is, however, also possible that additional associations with experience and other self-efficacy factors would be found later in genetic counseling training.
Supervisory Working Alliance and Self-Efficacy
A genetic counseling student's perception of the supervisory working alliance is significantly related to their self-efficacy.
All six factors of the GCSES were significantly related to the overall SWAI-T score and each subscale (Rapport and Client Focus) independently. The association between self-efficacy and the student perspective of the supervisory working alliance differed based on whether a student had one supervisor or more than one supervisor in the current rotation. The relationship between supervisory working alliance and selfefficacy was specific to those who had only one supervisor for all but one of the factors. This could be because the alliance between primary supervisor and the supervisee does not have as much impact when the student is also working simultaneously with other supervisors. It could also be because we do not know enough about the alliance the student has with each of their current supervisors since students were only asked to answer questions in the survey based on one supervisor in their current clinical rotation with whom they had the most experience. The relationship between a student's perception of the supervisory working alliance and their self-efficacy could be due to a number of possibilities. It is possible that this is because a better working alliance between supervisor and student allows a student to make more progress on their clinical development and thus, feel more confident in their skills. It could also be that a good working alliance is not impacting skill development, but instead impacting only a student's confidence, which is reflected in the self-efficacy scores. Alternatively, the relationship between supervisory working alliance and self-efficacy could be the opposite; students with strong clinical skills may begin a clinical rotation by feeling more confident, which allows them to have better rapport with their supervisor because they expect to get or are getting more positive feedback from that supervisor. Lastly, it could be that a third factor such as increased experience is related both to feelings of self-efficacy and to the ability of students to build a strong relationship with their supervisor. However, the relationship between the working alliance and self-efficacy was still present when controlling for clinical experience variables such as cases participated in and observed suggesting it is independent of experience.
Supervisory Working Alliance and the Reciprocal Engagement Model of Supervision
By studying the supervisory working alliance from the genetic counseling student's perspective, we were able to evaluate one of the tenets of the Reciprocal Engagement Model of Supervision (REM-S) outlined by Wherley et al. (2015) . REM-S Tenet 2 states that BRelationship is Integral to Genetic Counseling Student Supervision.^One of the corresponding goals within this tenet is establishment of bond between supervisor and student. Although this preliminary study only evaluates this bond from the perspective of the trainee, it suggests that the relationship between trainee and supervisor may be related to the way the trainee perceives their ability to perform certain skills during a clinical rotation, lending support to this aspect of the REM-S at least in cases where students have only one supervisor.
Limitations and Future Studies
One limitation of this study was the size of the study. The population for this study was all second year genetic counseling students in accredited genetic counseling programs in the USA and Canada. Future investigations are necessary to confirm the preliminary findings of this study.
Another limitation of this study is that data was collected at only one point during the clinical training of genetic counseling students. It may be helpful in future studies to measure self-efficacy before and after a rotation to determine whether there were changes from one time point to another. Additionally, this study relied on self-report of genetic counseling students in reporting their self-efficacy as well as the working alliance. Social desirability bias may be present as students may feel they need to respond in a certain way because of their status as a student. They may report higher feelings of self-efficacy to indicate where they feel they should be in skill development and attainment rather than where they actually are. They may also rate their relationship with their supervisor as stronger based on expectations that they are supposed to work well with supervisors. Responses on selfefficacy items and SWAI-T did show a wide range which indicates at least some portion of respondents were comfortable rating particular skills at the very low end of the range.
As discussed briefly before, self-efficacy is not the same as skill level. Although self-efficacy expectations may influence an individual's persistence in a task, greater self-efficacy does not necessarily indicate competence in that task (Bandura 1997; Finley et al. 2015) . Therefore, a study evaluating the working alliance and its impact on actual performance may lend support to the current conclusions. Given the exploratory nature of this investigation, future studies are necessary to corroborate these findings.
Conclusion
This was an exploratory study assessing genetic counseling students' perceptions of the supervisory working alliance and how it relates to their self-efficacy in performing clinical tasks. Overall, the way a student perceives their relationship with their supervisor is related to the way a student perceives their ability to perform clinical competencies during their clinical training, particularly when they have only one supervisor. This highlights the role that the supervisory working alliance plays in supervision, as suggested by the REM-S. This serves an important step in being able to guide supervisors toward effective methods in supervision, which may include encouraging supervisors to build a strong professional relationship with their supervisee to help strengthen the genetic counseling student's confidence in their clinical skills.
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